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— In a bi-directional wavelength division multiplexing optical commnnicatiji 
system of the type having first and second optical transmitter/receiver units for tranamtting 
and receiving wavelength-division-multiplexed optical signals, respectively, amr an optical 
fiber serving as a transmission medium for a forward optical signal traveling firom the first 
optical transmitter/receiver unit to the second optical transmitter/receiv^ unit and a reverse 
optical signal traveling fi-om the second optical transmitter/receivejmiit to the first optical 
transmitter/receiver unit, each of the forward and reverse optic^-T signals being composed of 
a plurality of channels with different wavelengths, ^ad^ "Optical amplifier device for 
ampUfying the forward and reverse optical signals 

a first interleaver for interleaving the ch2aA^i^s<otfio forward optical signal received 
at a first termina l thereof and the channels of tKe reverse optical signal received at a second^ 
_tenninaL thereof, in accordance with theywavelengths of the channels, and outputting an 
interleaved optical signal at a &ird t e gdinal th ereof: 

an optical fiber amplifier unit for amplifying the interleaved optical signal received 
fi-om the third terminal of th/r first interleaver and outputting the ampUfied optical signal; 
and, 

a second inteileaver for splitting the amplified optical signal, received at a tod. 
teiminal thereo^^ into the forward and reverse optical signals in accordance with 
wavelengths/and outputting the forward and reverse optical signals at first and second 
terminals/ftiereof, respectively. 
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2. The optical amplifier device according ta claim 1 , further comprising: 

a first circulator for transmitting the forward optical signal, received thereto via the 
optical fiber, to the first terminal of the first inter/eaver while transmitting the reverse 
optical signal, received from tl^^^^rminal of the/second interleaver, to the optical fiber; 
and, 

a second circulator for transmitting the reverse optical signal, received thereto via 
the optical fiber, to the second terminal of the firsy interleaver while transmitting the reverse 
optical signal, received from the second teiprin^l of ^e second interleaver, to the optical 
fiber. 

3. The optical amplifier device according to claim 1, fiirther comprising: 
a dispersion-compensation module /coupfed between the third terminal of the first 

interleaver and the third terminal of the second interleaver and adapted to compensate for a 
dispersion of the interleaved optical signal. 



15 4. The optical amplifieryfievice according to claim 2, fiirther comprising: 

a dispersion-compensation/module coupled between the third terminal of the first 
interleaver and the third terminayof the second interleaver and adapted to compensate for a 
dispersion of the interleaved op/ical signal. 
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5. A bi-directional wavelength-divisid^ multiplexing optical communication 
system comprising: / 

a first optical transmitter/receiver unit /or transmitting a forward optical signal 
composed of a plurality of channels respectilvely allocated with wavelengths having a 
desired wavelength space while receiving ayreverse optical signal composed of a plurality 
of channels respectively allocated with wavelengths each interleaved between associated 
ones of the wavelengths of the forwardogtical signal; 

a second optical transmittdnrec^ixp unit for transmitting the reverse optical signal 
while receiving the forward omical sigiwfl; 

an optical fiber coumed botWieen the first and second optical transmitter/receiver 
units, the optical fiber serving as af t ra^^^nission medium for the forward and reverse optical 
signals; and, / 

an optical amphfier device arranged on the optical fiber and adapted to interle ave 
the channels of the forward/and reverse optical signals, bi-directionally received via the 
optical fiber, in accordanceAvith the wavelengths of the channels, to ampUfy an interleaved 
optical signal generated m accordance with the interleaving operation, to split the ampUfied 
optical signal into the rorward and reverse optical signals in accordance with wavelengths, 
and to bi-directionaUy transmit the split forward and reverse optical signals via the optical 
fiber. / 
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The system according to claim 5 
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wherein the optical-amphfier device 



comprises: 

a first interleaver for interleaving the channels of the forward optical signal received 
at a first terminal thereof and the channels of the reverse optical signal received at a second 
terminal thereof, in accordance with the wavelengths of the channels to generate the 
interleaved optical signal, and outputting an interleaved optical signal at a third terminal 
thereof; 

an optical fiber ampHfier unit for ampUfjJdng the interleaved optical signal received 
firom the third terminal of the first interleaver, kidNDutputting the amplified optical signal; 
and, 

a second interleaver for splitting/the/^mplified optical signal, received at a third 
terminal thereof, into the forward aiia ^vei;se optical signals in accordance with 
wavelengths, and outputting the forward ^d reverse optical signals at first and second 
terminals thereof, respectively; 

a first circulator for transmitting tlie forward optical signal, received thereto via the 
optical fiber, to the first terminal of tne first interleaver while transmitting the reverse 
optical signal, received fi-om the first te|minal of the second interleaver, to the optical fiber; 
and, 

a second circulator for transn^tting the reverse optical signal, received thereto via 
the optical fiber, to the second termiijlal of the first interleaver while transmitting the reverse 
optical signal, received firom the second terminal of the second interleaver, to the optical 
fiber. 
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7. The system according to claim 6, wherein the op 
further comprises: 

a dispergibn compensation mo/lule/Jo(ipled between the third terminal of the first 
leaver and the third terminal of the second interleaver and adapted to compensate for a 
/(dispersion of the interleaved optical signal. 
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